The primary purpose of the paper is to construct a combined index of quality-of-life and economic wellbeing based on national data from the 2004 Agricultural Resource Management Survey. Additional objective is to assess the role of increased utilization of various types of Federal farm programs in the context of the life-cycle on socioeconomic wellbeing. A central finding, which has implication for rural development and the continuity of the family farm, shows a positive relationship between increased intensity of farm program participation and higher likelihoods of socioeconomic wellbeing, particularly among elderly farmers.
Introduction
Many economists in the United States have for many years documented the benefit of using the income and wealth levels of farm households as indicators of their economic well-being [1] - [3] . The driving force of these studies was the nation's farm policy since the 1930s with its concern of providing parity between farm and nonfarm households [4] - [6] . Mishra et al. (2002) [3] , based on a joint income and wealth analyses, showed only 6 percent of U.S. farm households suffered both lower incomes and lower wealth than the median income and median wealth of all U.S. households in 2000. In contrast, almost 50 percent of U.S. farm households in 2000 had both higher incomes and greater wealth than all U.S. households. In 2012, nearly 63 percent of U.S. farm households had income and wealth above the median levels of U.S. households, pointing to a measurable improvement in farm household economic well-being. While parity indicators are no longer relevant in the formulation of farm policy, public interest in the general well-being of both farm and non-farm households, and how
Data and Methods
The primary data source is the 2004 ARMS. The ARMS, which has a complex stratified, multi-frame design, is a national survey conducted annually by the National Agricultural Statistics Service and the Economic Research Service of the U.S. Department of Agriculture. 2 Each observation in the ARMS represents a number of similar farms (e.g., based on land use, size of farm, etc.), the particular number being the survey weight which is the inverse of the probability of the surveyed farm being selected for surveying. The size of the sample considered in the analysis is 6706, which when properly expanded using ARMS survey weights yielded a population of farm operator households totaling 2,067,373.
The latent response variable (I * ) used in the study has social and economic dimensions. The social dimension is based on a list of 10 quality-of-life items (QOL) in the 2004 ARMS questionnaire, as shown in the top panel 1 A case in point is the remark by the Federal Reserve Chairman Ben Bernanke at an Income and Wealth Conference (32 nd General Conference of the International Association for Research in Income and Wealth, in Cambridge, Massachusetts, Aug. 6, 2012 [7] ) that suggested to economists to seek a better measurement of well-being. Specifically, the suggestion was to advocate going beyond just the use of aggregate measures such as gross domestic product and personal consumption expenditures to assess national well-being and to look at alternative measures of well-being that are frequently survey-based, and that tend to incorporate elements such as, among others, the level of education, physical health and safety, community vitality and the strength of family and social ties, and time spent in leisure activities. Also, see the study by Strickland (1982) [8] that provides indicators of farm earnings other than just net-farm income. 2 For more detail about the ARMS, see http://www.ers.usda.gov/Briefing/ARMS/. The reason for using data from the 2004 ARMS and not from a more recent survey year is that 2004 was the only year when data that are needed for this research on the quality-of-life attributes of the communities where farmers tend to live were collected.
of Figure 1 , which included questions that asked the respondent to rate each of the items based on a 3-level rating scale: whether the item is perceived to be "a major problem", "a minor problem", or "not a problem/does not apply". Responses to each of the 10 items were re-coded as 1 if the reported perception of the particular item by the operator was that of "a major problem" (referred to as "deficit" henceforth); 0 otherwise. A response-weighted QOL disadvantage index was then constructed based on the weighted summation of these recoded 10 dummyvariable-like items. The weights considered, in percentage term, and as shown in the lower panel of Figure 1 , were based on the proportion of households reporting the presence of a major deficit in a particular item relative to the total proportions of all households reporting deficits in all 10 items. The resulting QOL disadvantage index had a range of 0% -100%. As seen in the left side panel of Figure 2 , a farm household was placed in the qualityof-life "advantaged" category (coded as 1; 0 otherwise) if the deficit score for the QOL disadvantage index was equal to zero, which when tallied on the cumulative distribution, accounted for nearly 38.8 percent of all of the farm households.
The economic dimension is based on a composite measure of well-being (CWB) where all farm household money income (HHMI) and the annualized value of the household's wealth [i.e., farm and non-farm net worth (NW)] are combined (for more detail, see [23] ). A farm household is considered economically advantaged (coded as 1; 0 otherwise) if its pretax value of CWB was greater or equal to the median CWB threshold of all farm operator households, which in 2004 was at $94,206. The placement of farm households based on these two economically distinct groups is captured in the right hand side panel of Figure 2 which depicts the cumulative distribution of CWB.
The 0 -1 coded economic and quality of life indices allowed for the construction of the unified economic and quality of life advantage index (I). This resulting index captures four possible socio-economic discrete well-being outcomes facing farm operator households (M): "economic advantage only" (30.3%), "social advantage only" (19.1%), "both types of advantages" (19.7%), and "socio-economic disadvantage" (30.9%), which comprises the base category. Figure 3 shows the scatter plot of the weighted sample (with the size of the bubble capturing the magnitude of the survey weight) and the distribution of farm households based on these four discrete socioeconomic outcomes. 3 Factors perceived to impact socio-economic well-being as captured by the dependent variable (I * ) were estimated using a multinomial probit (MNP) model (see [24] [25] ). The MNP model and the resulting probability (P) that the i th farm household falls in the j th "advantaged" category and not in the q , 0, , for 1, , , 
where * i I is a latent response index, A 1i is the first of four dummy variables representing four distinct groups of farmers' age, N 5i is a count variable that captures the number of the various types of farm programs that the i th operator participates in, and Z ki represents a set of continuous and dummy variables tailored at capturing other farm operator, farm household and farm business characteristics (e.g., education, gender, marital status, lagged off-farm income, etc.) in addition to variables that describe the labor market characteristics of the county where the farm business is located at, β is K × 1 vector of parameters to be estimated, ε is (M -1) × 1 vector of random disturbances that are multivariate normally distributed, ∑ is a (M -1) × (M -1) positive definite covariance matrix, and f(.) is the probability density function of the multivariate normal distribution. 4 The M th designation in (2) represents the base category in the MNP model.
Because some unobserved factors affect both the socioeconomic well-being indicator I * in (1) and the count variable N that captures the number of the various types of farm programs that the operator elects to participate in (e.g., risk preferences, access to markets, commodity prices, etc.), N is potentially an endogenous variable. To remedy this, fitted values from a first stage regression model are used to replace N in (1) as part of the second stage MNP regression.
As evident from Figure 4 , the distribution of N is discrete in nature, positively-skewed, and has a prevalence of zeros. Use of a classical linear regression model to predict N is inadequate since such a model is not tailored at dealing with an integer and skewed dependent variable because the distribution of the error terms is no longer homoscedastic or normal [27] . Accordingly, two alternative count-data estimation techniques are considered for a possible use in the derivation of fitted N, with each being capable at improving model's fit relative to estimation based solely on least squares regression [28] In the context of this paper, Equation (3) indicates that the expected number of the various types of farm programs that the i th operator participates in is equal to the variance of the distribution of N i . This property of the Poisson regression, called "equidispersion", seems restrictive, since it is not unlikely to find that the variance of the elements of N, particularly due to the preponderance of zeros (e.g., 60% of the weighted sample) in N, is larger than the mean, which implies presence of "over-dispersion" in the underlying data. 
where i ω is a specification error or a product of cross-sectional heterogeneity that tends to characterize micro-level data [30] . This leads to the following conditional distribution of d i :
where e i w i ξ = , and for mathematical convenience, is assumed to have a gamma distribution with parameter m i .
The expected value of (5), when taken over i ξ , yields the following negative binomial distribution:
where Γ is the gamma function ( [32] ; p. 232 for more detail) and where
The expected value of d i (which is the same as for the Poisson distribution) and its variance (which now differs from that of the Poisson distribution) are: 
where α is known as the dispersion parameter and is to be estimated. Table 1 and Table 2 present, respectively, the summary statistics of variables used in the count model of farm The South region includes Kentucky, Tennessee, Alabama, Mississippi, Arkansas, Louisiana, Oklahoma, Texas, Delaware, Maryland, Virginia, West Virginia, North Carolina, South Carolina, Georgia, and Florida. 4 The West region includes Montana, Idaho, Wyoming, Colorado, New Mexico, Arizona, Utah, Nevada, Washington, Oregon, and California. Note: The base region is the Midwest and it consists of Ohio, Indiana, Illinois, Michigan, Wisconsin, Minnesota, Iowa, Missouri, North Dakota, South Dakota, Nebraska, and Kansas.
Results
program payments and of the MNP model of socio-economic advantage. Of the two count regression models that were posited as possible alternatives in the estimation of the number of types of farm program payments that were received by the farm household in 2004, Table 3 reports only the results pertaining to the NBN regression model. The use of NBN over the Poisson model is because the variance of the dependent variable (N) based on the raw sample is nearly 1.6 times larger than the mean (see Table 3 , footnote 2), which provides evidence that its distribution shows signs of overdispersion. As shown in column 1 of Table 3 , the fact that the dispersion parameter α is significant under the NBN model makes this model more attractive in terms of fitting the data over the Poisson model. 5 Estimation of the NBN regression model showed that out of the ten explanatory variables considered, eight variables were found to be significantly associated with the number of farm program participation types (N). 6 Of these eight variables, four had a significant positive association, namely, operator's years of education; and three dummy variables indicating that the farmer's main occupation was farming; that the farmer had access to the Internet; and that the farm specialized in cash grain production. The other four variables with a significant yet negative correlation with the number of farm program types that the operator had participated in were whether the farm was fully owned, and when the farm's location, relative to a location in the Midwest, is in the Northeast, South, or West regions. Estimation of this model allowed for the derivation of the fitted values of N, which were used in the estimated MNP model of socio-economic well-being.
The base category in the estimated MNP model of socio-economic well-being was "None", which is represented by the "disadvantage" quadrant in the upper left corner of Figure 3 . Of the twenty-four explanatory variables used in the estimation, nine were found to significantly increase the likelihood of the farm household falling in the category of "economic" advantage relative to the category of "socio-economic disadvantage". Specifically, and in terms of the life-cycle impacts, column 2 shows farm operators who are 45 years in age or older are more likely to be economically advantaged with the largest likelihood being associated with households where the farm operator is 65 year in age or older. As for the other demographic variables considered, a similar positive impact on the likelihood of economic advantage is found associated with increases in the level of education, and when the farm operator is married, which may be explained respectively by the notion that education County unemployment rate-The ratio of unemployed to the civilian labor force expressed as a percent. Note: The standard deviations of estimates of all continuous variables were estimated using bootstrapping with 1000 resamples. Differences in the means of these estimates in the first, second, and third socio-economic advantage categories and those in the fourth category. (i.e., "None", which indicates socio-economic disadvantage) were examined with * indicating that the respective means within each row were statistically different (at 5% level confidence interval) from the means in the fourth category).
increases the marginal value of time both on and off the farm [37] [38] and by the increased potential for income pooling associated with marriage [39] . Similarly, and in terms of farm household and farm business characteristics, an increase in the expected income from working off-farm, in the predicted number of farm program types (N) that the farmer might participate in, and in the size of the farm as measured in terms of expected farm sales are all factors that contribute to an increase in the likelihood of economic advantage. 7 In contrast, having more than 50% of the farm acreage being rented, having a farm business organized as a sole proprietorship, and the further away is the location of the farm from towns with populations of at least 10,000 are all factors that tend to decrease the likelihood of economic advantage. As for county-related variables, the findings indicate a negative association between increases in the unemployment rate and the likelihood of economic advantage. Findings in column 3 indicate the absence of any demographic or household variables that are associated with a higher likelihood of being in a "quality-of-life" category except for those variables denoting that the age of the farm operator is 55 years or older and that the household has children who are 17 years old or younger. As for farm-and county-related variables, the findings respectively indicate that while the likelihood of a QOL advantage appears to decrease the further away is the location of the farm from towns with populations of at least 10,000, such a likelihood increases with an increase in the percentage of those in the labor force in the farmer's county who are employed in manufacturing.
Demographic factors that increase the likelihood of a farmer being both "economically" and "quality-of-life" advantaged are those related to when the farmer is 65 years of age or older, when the farmer is married, and when there is an increase in the level of farmer's education (see column 4). Findings also indicate an increase in the likelihood of the farmer being in this socio-economically "advantaged" group when an increase occurs in the income from off-farm work and in farm size. Additionally, higher likelihood of this combined socio-economic advantage occurs when households of those farm operators in the "45 -54" and "65 or older" age categories increase the number of types of farm programs that they participate in. Factors that decrease the likelihood of "economic and quality-of-life" advantage are when the farm is organized as a sole proprietorship, when the operator is faced with an increased commuting distance to a town with a population of 10,000 or more, and when the greater majority of the operated farm acreage (i.e., more than 50%) is rented rather than being partly or fully owned. With regard to the county variables, while increases in the unemployment rate has, and as would be expected, a negative impact on the likelihood of a combined economic and quality-of-life advantage, increases in the county's labor force in finance, insurance, and real estate has positive impact on such likelihood.
The finding that farm households with aging farm operators are more likely to be in the category of "economic" advantage only or in the category of both "economic" and "quality-of-life" advantage is supported also by observed data from the 2004 ARMS. Specifically, these data show that the combined income and annuitized wealth measure, which is the underlying economic component of the socio-economic advantage index used in the analysis, tends to increase steadily across the age profiles of farm operators, from an average of nearly $84,000 for those who are younger than 35 years to about $144,000 for those who are 65 years or older. The 2004 data also show an inverted-U age-income and age-wealth profiles where the average income of households of farm operators who were younger than 35 years was at about $62,000 and average net worth at $406,300, with both increasing steadily with age, and with income peaking at near $92,000 for those in the 45 -54 age category and with wealth peaking at near $881,500 for those in the 55 -64 year old age groups. Wealth accumulation of the farm household seems to accelerate throughout the life of the farm operator only to be made available for consumption at the time when income starts to decline at or close to retirement; consistent, in general, with the life-cycle hypothesis [42] [43].
Summary and Concluding Remarks
Taken together, this research, which develops based on data from the 2004 ARMS a socio-economic well-being index that takes into consideration the economic position of the farm household and the quality of life in the community where the farm operator lives, asserts the importance of improvement in the levels of human capital of the farmers, expansion of farm size, a continued role of farm program participation, and of improved macroeconomic conditions in local areas.
Among the main findings of this paper is the importance of farm programs to the socioeconomic wellbeing of the aging farm household. Specifically, findings indicate a stronger increase in the likelihood of a farm household falling in an "economically and quality-of-life" advantaged category when the farm operator is 65 year in age or older and when the farming strategy of this operator centers on the utilization of a larger number of the available types of farm programs. Because farmers aged 65 years or older represent the fastest growing group of all farmers [14] , determination of how best to ensure the continuity of family farms in general, and the economic viability of older farmers who wish to continue farming in particular, is a central rural-development policy question [44] . While many programs seem to exist for young and beginning farmers (e.g., providing lower interest rates on down payment loan programs, increased percentage of total loan funding in the Credit title of the Food, Conservation and Energy Act of 2008 [45] ), the existence of clearly defined well-being-enhancing strategies for older farmers has long been lacking [46] . Findings from this paper clearly demonstrate that elderly farmers with astute farm-related managerial skills can, among others, enhance their economic position by adopting a farm production strategy that involves increased utilization of the various types of available farm programs. To the extent that this research is based on a one-year timeframe, it is important that these findings should be caveated since crop and livestock returns in particular, among other agricultural commodities, in addition to farm program payments, may exhibit inter-year variation.
